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Abstract

Purpose – Small privately held firms extensively use debt provided by principal owners and
households (inside-debt) as an alternative capital source to straight equity capital. The purpose of the
research study is to investigate inside-debt-bankruptcy relations.

Design/methodology/approach – Inside-debt-bankruptcy relation is tested on three prominent
bankruptcy prediction models using correlation and logit regression analysis. Sample consists of 314
Estonian small firms. Financial reports of 2007 are modelled against bankruptcies declared in 2009.

Findings – Results imply that users of inside-debt are less profitable; they have weaker liquidity
position and less retained earnings. Leverage is not found to be significant determinant between
inside-debt users and non-users. Fundamental finding of the study suggests that the use of inside-debt
is significantly and positively related to bankruptcy probability. While inside-debt carries no risk
elements per se, findings are robust to indicate that the use of inside-debt has significant power to
signal for increasing bankruptcy risk and as such, reducing information asymmetry of small firms.

Research limitations/implications – This study is limited to single country data. Bankruptcy
data fall to the period of economical recession. It is suggested to repeat the study in a normal
economical situation and to extend sample size over different countries.

Practical implications – Findings contribute to the understanding of firms’ financial risk, firm
behaviour and capital structure development. In a lending industry, results shall supplement to
prudent credit risk assessment techniques and design of bankruptcy models in general.

Originality/value – To the author’s best knowledge, inside-debt-bankruptcy relation is not studied
so far in the existing academic literature.

Keywords Capital structure, Small firms, Inside-debt, Probability of bankruptcy

Paper type Research paper

1. Introduction
In academic literature, the capital structure of small firms is seen as a mixture between
debt and equity. The most commonly observed debt contract is the so-called standard
debt contract, which calls for non-contingent repayment of principal plus interest.
Whenever this repayment does not occur, bankruptcy proceedings are initiated and all
related resources are transferred to the lender (Yan, 1996). It is well documented that
a significant amount of funds to micro and small firms are provided by owners or
households (Berger and Udell, 1998; Romano et al., 2001; Winborg and Landström, 2000;
Yilmazer and Schrank, 2006; Seppa, 2010; Coleman and Robb, 2009). Such debt, defined
as inside-debt, often does not carry any regular amortization plan. Repayments are made
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when the firm has sufficient cash available; discipline of inside-debt repayment is
similar to dividend payments. It follows that inside-debt neither triggers bankruptcy
proceedings nor increases bankruptcy probability. All these arguments support the idea
of classifying inside-debt as an equity instrument (Seppa, 2008). Indeed, credit providers
do consider inside-debt as quasi-equity despite the lack of sound empirical evidence[1].
According to the author’s best knowledge, existing literature includes no research
studies investigating relations between inside-debt and bankruptcy probability. Seppa
(2010) found that inside-debt is significantly and positively related to financial leverage.
Positive leverage – bankruptcy relation is well documented in existing academic
literature.

The current research study is built on the presumption that the influences of
inside-debt and equity are not homogenous and that idiosyncratic influences of
inside-debt signal for increased risk profile of a firm. Findings of the study indicate
that inside-debt – bankruptcy relation is positive and significant. Inside-debt has
signalling power to predict the occurrence of bankruptcy. The research field is seen as
highly topical for increasing our understanding about financial risk, firm behaviour
and capital structure development. Implications of inside-debt should be revised in a
lending industry, findings should supplement prudent credit risk assessment
techniques and bankruptcy models in general.

The rest of the paper is structured as follows. In Section 2 the literature review is
provided. It emerges that the inside-debt variable (IDE) is not included in any of the
known bankruptcy prediction models, thus referring to a research gap. The literature
review ends with a single hypothesis formulated for this research study. In Section 3,
research data and methodology are presented, while research results are presented in
Section 4. The paper ends with a discussion in Section 5, followed by the conclusion
in Section 6.

2. Literature review and research hypothesis
Inside-debt, the capital provided by principal owners or households, has not been
discussed much in academic literature. There are studies related to the tax effect of
inside-debt (Ayers et al., 2001), inside bank loans (Bailey et al., 2011) and managerial
compensation plans (Edmans and Liu, 2011; Meckling and Jensen, 1976; Sundaram and
Yermack, 2008; Anantharaman et al., 2011; Tung and Wang, 2011). Capital structure
theories describe debt-equity choices whereby debt is classified as interest-bearing
obligations owed to external credit providers, equity is taken as booked in the balance
sheet. According to financial reporting standards, inside-debt is booked as a standard
debt contract in the balance sheet of small firms. Origin of inside-debt is described in
appendices to financial reports which makes observing for external stakeholders hard.
Although industry and macro variables are found to be useful (Chava and Jarrow, 2004;
Hillegeist et al., 2004; Jacobson et al., 2008), the majority of bankruptcy prediction models
are constructed on conventional financial ratios. Comprehensive studies reviewing a
wide range of financial ratios (Chen and Shimerda, 1981; Back et al., 1996; Yazdanfar and
Nilsson, 2008) indicate that inside-debt has not been included among potential ratio
candidates. In this study bankruptcy prediction models developed by Ohlson (1980),
Kocagil et al. (2003) and Altman and Sabato (2007) are employed; variables are presented
in Table I. Variables in the Ohlson (1980) model were selected for their simplicity.
Kocagil et al. (2003) tested variables for their predictive power using the accuracy ratio;
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variables with low predictive power were excluded. Altman and Sabato (2007) utilized a
two-step approach. Ten variables were selected from potential ratio candidates based on
the accuracy ratio. The final five variables were chosen by estimating the full model
using statistical forward stepwise procedure. They further used logarithmic
transformation for all the five selected variables in order to reduce the range of
possible values and possibly increase the importance of the information.

Since the introduction of capital structure theory by Modigliani and Merton (1958),
a number of research studies have been devoted to explore firms’ capital structure
development. Research studies have focused on the question of whether firms follow
some target ratio (trade-off theories) or capital structure development is a random
process depending on investment and financing opportunities (pecking-order theories).
There is no consensus in academic literature as both theories are lacking satisfactory
description of capital structure choices in practice (Gaud et al., 2004; Graham and
Harvey, 1999). Bigger companies are found to have target debt ratios in the long run
(Faulkender et al., 2007; Flannery et al., 2006) but they constantly deviate from the target
level. Trade-off theories predict that firms pursue their targets by a mixture of
debt-equity to balance costs and benefits of debt instruments. When firms deviate from
the target structure, they begin to gradually reduce the gap between the observed and
the target capital structure (Flannery et al., 2006; Huang and Ritter, 2009; Farhat et al.,
2006). Other studies show that the capital re-structuring is problematic due to high
adjustment costs (Leary and Roberts, 2005; Gaud et al., 2004; Titman and Wessels, 1988;
Ju et al., 2002). Agency theory predicts that debt improves firm’s efficiency through the
risk of failure to make debt service payments and decreases costs of the principal-agent
conflict, as debt repayments reduce free cash flows that would be otherwise available to
the agent to pursue his own interests and increase his power (Jensen, 1986). Small firms
are found to follow the pecking order theory in their capital structure development
(Seppa, 2008; Sander, 1998, 2003; De Haas and Peeters, 2004; Nivorozhkin, 2004;
Mayer and Sussman, 2004; Tucker and Stoja, 2004; Farhat et al., 2006). That is, firms

OS model KST model AS model

SIZE ¼ log(total assets)
TLTA ¼ total liabilities/total
assets
WCTA ¼ working capital/total
assets

TLTA ¼ total liabilities/total
assets
NCTA ¼ (short-term debt –
cash)/total assets
PPTA ¼ pre-tax profit/total assets

SDEB ¼ short term debt/
equity book value
CTA ¼ cash/total assets
ETA ¼ EBITDA/total
assets

CLCA ¼ current liabilities/current
assets

EFE ¼ ordinary P&L/financial
expenses

RETA ¼ retained earnings/
total assets

OENEG ¼ 1 if equity , 0, 0 if
equity . 0
NITA ¼ net income/total assets
FUTL ¼ funds provided by
operations/total liabilities

ESD ¼ EBITDA/short-term debt
CAL ¼ (current assets 2 short-
term debt)/liabilities
CCA ¼ cash/current assets

EIE ¼ EBITDA/interest
expenses

INTWO ¼ 1 if negative net
income for the last two years
CHIN ¼ (NIt 2 NIt21)/(ABS(Nt)
þ ABS(Nt21)), where NIt is net
income for the most recent period

Table I.
Independent variables in
OS, KST and AS models
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first utilize their internal funds followed by the utilization of external debt and issue new
equity as the least preferred capital source. In literature, internal funds are referred to as
the sum of all kind of contributions of the owner and the net worth plus retained earnings
of business (Baldi and Zazzara, 2006; Berger and Udell, 1998) and funds from friends and
family members (Lucey and Ciarán mac an, 2006; Fluck et al., 1998). It is well
documented that internal funds are preferred over external debt and external equity
(equity to new owners) to avoid ownership diffusion and loss of control (Daskalakis and
Psillaki, 2008; Lucey and Ciarán mac an, 2006; Sander, 1998, 2003). There are no
empirical studies investigating why owner-managers substitute inside-debt for a new
equity when the risk of ownership diffusion and loss of control are eliminated.

Seppa (2010) suggests that owners are motivated to substitute inside-debt for equity
when business risk is high. Indeed, residual claims of equity owners are sub-ordinated
to other stakeholders including inside-debt holders. Inside-debt transfers claimant
rights of the debt holder to owners and improves their position in bankruptcy and
legal restructuring proceedings. For example, owners can use debt restructuring of a
distressed firm to avoid bankruptcy, which otherwise would benefit external debt
holders under an asset liquidation scenario. Alternatively, dilution of proceeds from the
realization of the firm’s assets may force external creditors to rely on future cash flows
and avoid bankruptcy. Consequently, inside-debt provides an effective way to protect
owners’ wealth at the cost of other creditors. This kind of strategic thinking assumes
rational or bounded rational behaviour, which contradicts empirical findings
evidencing that small firms are less rational in their decision process and often
behave intuitively (Smith et al., 1998; Brouthers et al., 1998; Byers and Slack, 2001;
Liberman-Yaconi et al., 2010).

In the long run the capital structure choices are determined by the firm’s growth
perspective and owner-manager commitment towards the firm. Schwienbacher (2007)
defines three types of entrepreneurs – life-style, serial and “profit-maximizing”
entrepreneurs. A life-style entrepreneur aims to build his own company and run it in the
future while a serial entrepreneur intends to build up a new company once the previous
one is successfully completed (Schwienbacher, 2007). The serial entrepreneur has a
much shorter time horizon for reaping the benefits at the moment of his exit and should
theoretically be motivated to use inside-debt to collect invested money should his firm
fail to generate the expected earnings. Ou and Haynes (2006) found that younger and
lower quality firms are more likely to acquire internal equity, including inside-debt, than
other firms. Other findings indicate that the use of inside-debt is significantly associated
with owners who do not have formal planning processes in place (Romano et al., 2001);
Seppa (2010) found that the use of inside-debt is positively related to financial leverage
and non-core business activities. Findings support the prediction that inside-debt serves
as a signal for a higher risk profile of a firm. I formulate the hypothesis that the use of
inside-debt is positively related to bankruptcy probability.

3. Data and methodology
The two most widely used techniques to predict bankruptcies are the regression and the
multivariate discriminant models. In this study the logit regression model is used as the
multivariate discriminant model does not allow us to test the significance of individual
variables[2]. Inside-debt variables are tested on models developed by Ohlson (1980),
Kocagil et al. (2003) and Altman and Sabato (2007), hereinafter referred to as OS,
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KST and AS, respectively. These three models are chosen as they are found to be the top
bankruptcy prediction models for small and mid-size firms (Pramborg, 2012).
The amount of inside-debt is not readily observable in financial accounts. In balance
sheets, inside-debt is booked under interest-bearing obligations or other liabilities.
Reference to the origin of inside-debt is given in appendices to financial accounts and
needs to be manually traced. The rather moderate sample size is due to lack of mass data.
Three inside-debt ratios are developed to measure the weight of inside-debt to other
capital structure components. The proportion of inside-debt is measured to total
liabilities excluding inside-debt, book equity and total assets (Table II).

From the three ratio candidates, one ratio with strongest Spearman’s rho correlation
to occurrence of bankruptcy is selected for further analysis. The chosen IDE is added to
the original AS, KST and AS logit regression models. Regression results are tested for
the multicollinearity problem by running a regression of unstandardized residuals m
(dependent variable) against nominal and squared IDE (independent variables). As an
alternative multicollinearity test, VIF factors are calculated by running ordinary
regression model[3].

Marginal effects of inside-debt are calculated by inserting the nominal and squared
IDE into the original OS, KST and AS models. In logit models the marginal effect is not
constant. Marginal effect is measured as change in probabilities P * for a given IDE
when parameters of all other independent variables are kept at their mean values.
Change in probabilities (P *) is calculated as P * ¼ P1 2 P0 where Pi ¼ 1/1 þ e 2Z

(Z – model outcome; P1 – probability value for given values of an IDE; P0 – probability
value when the value of the IDE equals 0).

Finally a robustness test is performed. All variables from the original OS, KST and
AS models are incorporated into the test model. Using the backward method,
non-significant variables ( p . 0.1) are removed. Inside-debt variable are then tested on
the developed parsimonious model by running the same methodological procedures as
described for original OS, KST and AS models.

The sample includes randomly selected Estonian small firms. The criteria for small
firms are taken from the Recommendation 2003/361/EC adopted by the European
Commission on 6 May 2003[4]. Firms operating in certain specific sectors are excluded:

. Public utilities. Public utilities often have a natural monopolistic position,
regulated prices, and receive financial support from state or municipalities.

. Agriculture. Financially supported and subsidized by the state.

. Real-estate. Real-estate companies are often established for a single project and
their success or failure is dependent on qualitative rather than on quantitative
factors.

. Banking and insurance. A highly leveraged and regulated sector.

Variable Description

IDTA Ratio of inside-debt to total assets
IDTL Ratio of inside-debt to total liabilities (inside-debt excluded from liabilities)
IDE Ratio of inside-debt to book equity

Table II.
Inside-debt variables
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Using a control group methodology, firms are divided into bankrupt and non-bankrupt
firms matched by size of total assets. The sample consists of 157 firms that went
bankrupt in 2009 and 157 non-bankrupt firms. The total sample consists of 314 firms
including 111 firms using inside-debt (35 per cent of total sample). Bankruptcy data falls
within the financial crisis period of 2008-2010 when the number of bankruptcies within
Estonian companies increased by more than five times[5]. Although the crisis may have
some impact on research results, the fundamental findings are robust to indicate
significant relation between the occurrence of bankruptcies and inside-debt. Bankruptcy
is defined as permanent insolvency declared by a court decision. Permanent insolvency
is recognized when a firm is not able to fulfil its debt obligations and such a situation
cannot be remedied shortly. It takes approximately six to 12 months to declare
bankruptcy once a legal claim is filed. In most cases, bankruptcies declared in 2009 were
actually initiated in 2008. Bankruptcy momentum is reflected in the 2008 financials and
therefore it is found appropriate to use the 2007 financials against bankruptcies declared
in 2009 (financials are one year plus one day old for bankruptcies declared on 1 January
2009 and so on). Bankruptcy data is obtained from the Estonian Centre of Registers and
Information Systems, and financial accounts are provided by the local Experian group
company Krediidiinfo AS.

Booking inside-debt under liabilities biases capital structure ratios as inside-debt
users seem more leveraged the more inside-debt they use. To avoid this problem, data is
adjusted for inside-debt by deducting inside-debt from liabilities. In order to improve
data normality distribution, Sori et al. (2006) suggest reducing the effect of outliers. To
do that, financial variables are subject to 90 per cent winsorization[6]. There are debates
in academic literature on whether outliers should be removed from a data sample or not.
In their extensive review about data sampling, Hossari et al. (2007) recommended not
to eliminate the outliers. Based on their recommendation, the data sample is not cleaned
for outliers.

4. Results
4.1 Descriptive statistics
Descriptive statistics of variables are presented in Appendix 1 (Table AI). Cash
generating ability (FUTL) and profitability (NITA) are clearly weaker for inside-debt
users. Weak profitability of inside-debt users results in the significantly lower retained
earnings (RETA) and liquidity position (CLCA, CTA) compared to non-users of
inside-debt. TLTA, proxy to leverage is moderately higher for inside-debt users
(0.597 and 0.515, respectively). Higher leverage of inside-debt users is also found by
Seppa (2010). Mann-Whitney and Wilcoxon’s non-parametric test (Table AII) confirms
that at 95 per cent confidence level the financial differences between users and non-users
are statistically significant with the exception for CHIN (measures change in net income
between periods t and t 2 1) and EFE (proxy to financial expenses coverage ratio).
Bankruptcy rate within inside-debt users is 65.8 per cent compared to 41.4 per cent
within non-users. Descriptive statistics and the non-parametric test indicate that
inside-debt users underperform non-users. Users have not retained enough internal
capital and the injection of inside-debt has been chosen to support business operations.
Weak performance alone, rather than inside-debt, may be the sole reason of
bankruptcies. Multicollinearity problem will be tested in Section 4.3.
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4.2 Correlation analysis
The Spearman’s rho correlation table is presented in Appendix 2. Results indicate that at
the 0.01 significance level, IDEs (IDTA, IDTL, IDE) are positively correlated to the
occurrence of bankruptcies (BANK). Correlation of IDEs to financial variables follow the
pattern suggested by descriptive statistics. Inside-debt variables are positively
correlated[7] to CLCA, OENEG, INTWO, SDEB, NCTA and negatively to WCTA, NITA,
FUTL, CTA, ETA, RETA, EIE, PPTA, ESD, CAL, CCA. In financial terminology,
inside-debt is negatively correlated to profitability and liquidity and positively to
short-term debt ratios. Expected positive correlation to TLTA (proxy to leverage) is
weak – one IDE out of three has a significant and positive correlation to TLTA,
however, the correlation coefficient is low (0.158). Liquidity is affected by profitability,
the contrary is not theoretically valid[8]. The correlation results suggest that the use of
inside-debt is driven by negative profitability. Inside-debt users have not generated
sufficient amount of retained earnings to support business activities.

The correlation between financial variables and occurrence of bankruptcies is in line
with theoretical assumptions. At the significance level of 0.01, bankruptcy is positively
related to leverage (TLTA 0.492, OENEG 0.223, SDEB 0.303, NCTA 0.235), and
negatively to liquidity (WCTA 2 0.332, CLCA 0.353, CAL 20.314, CCA 20.194) and
profitability (NITA 20.266, FUTL 20.323, RETA 20.449, PPTA 20.270) ratios.
There is a significant correlation between most financial variables which is common to
financial data samples.

4.3 Logit regression, multicollinearity test
Correlation between the three IDEs IDTA, IDTL and IDE is close to one (Table AIII). From
the three variables, the highest correlation coefficient to dependent variable is reported for
IDE (0.289* *) and IDE is chosen for further analysis. Logit regression results (IDE included
into original OS, KST and AS models) are presented in Appendix 3. IDE is significant in all
three models (p , 0.1), parameter b positive signs correspond to the correlations results
(OS: b ¼ 1.247, p ¼ 0.000; KST: b ¼ 1.098, p ¼ 0.004; AS: b ¼ 0.636, p ¼ 0.066).

The correlation and logit regression results suggest that inside-debt has power to
predict bankruptcy probability. Correlation results indicate that the use of inside-debt is
driven by negative profitability and the profitability may be the sole cause of
bankruptcy, not inside-debt. Multicollinearity problem is tested by running regression
of unstandardized residuals m of the original models against nominal and squared IDE
(m ¼ a þ b (IDE)). Multicollinearity exists if the correlation between the variables is
weak and independent variable appears insignificant in the regression model.
Pearson’s correlation results are presented in Table III, regression results in Table IV.

Dependent variable IDE Squared IDE

Unstandardized residuals (OS model) 0.250 * 0.242 *

Sig. (two-tailed) 0.000 0.000
Unstandardized residuals (KST model) 0.244 * 0.248 *

Sig. (two-tailed) 0.000 0.008
Unstandardized residuals (AS model) 0.104 0.127
Sig. (two-tailed) 0.209 0.121

Note: Correlation is significant at: *0.01 level

Table III.
Pearson correlation of
IDE and squared IDE to
unstandardized residuals

BJM
9,2

174



www.manaraa.com

At the 0.01 significance level, results of OS and KST models reject the multicollinearity
problem while AS model fails.

As an alternative test, VIF factors for variable IDE are calculated by inserting the
variable into the original OS, KST and AS models. VIF factor below three rejects
multicollinearity while the factor above three refers that the multicollinearity problem
may exist. The factor above ten refers to a severe multicollinearity problem. VIF factors
of IDE, calculated for all three models, remain between 1.370 and 1.661. The alternative
VIF test rejects the multicollineraity problem.

4.4 Marginal effects
The shape of curves in OS and KST models is fairly similar – it is weakly S-shaped,
flattening out on high level of IDE (Figure 1). This is in line with the theoretical
assumption predicting that once an excess threshold level is exceeded, any marginal
increase in inside-debt has little to add to its predictive power. OS model predicts that
at IDE level of 0.5 (the amount of inside-debt equals half of book equity), bankruptcy
probability of inside-debt users is 12.1 per cent-points higher than of non-users
(4.4 per cent-points in KST model). At IDE levels of 1.0 and 2.0 the bankruptcy
probability of an inside-debt user is higher 26 per cent-points and 50 per cent-points,

Figure 1.
Marginal effects –

OS, KST and AS models
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Unstandardized
coefficients Standardized coefficients

Model Independent variable b SE b t Sig.

OS IDE 0.132 0.030 0.250 4.439 0.000
Squared IDE 0.052 0.012 0.242 4.281 0.000

KST IDE 0.111 0.042 0.244 2.665 0.009
Squared IDE 0.044 0.016 0.248 2.711 0.008

AS IDE 0.047 0.037 0.104 1.262 0.209
Squared IDE 0.023 0.015 0.127 1.559 0.121

Table IV.
Regression of

unstandardized residuals
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respectively, (13.7 per cent-points and 37.8 per cent-points in KST model). Marginal
effects suggest that excessive use of inside-debt indicates very high bankruptcy
probability.

AS model predicts that the probability P * curve is U-shaped. The model predicts
that inside-debt is negatively related to bankruptcy probability and turns positive
beyond a certain threshold level (IDE . 1.5 in this sample). AS results are excluded
from concluding findings due to a possible multicollinearity problem.

4.5 Robustness test
OS, KST and AS models consist of 20 different financial variables. Only two variables
appear significant in logit regression models – TLTA (OS and KST models) and RETA
(AS model). Coefficient b signs of several variables contradict correlation results
referring to possible multicollinearity. To eliminate the “noisy” effect of insignificant
variables, a model is introduced combining only statistically significant variables. All
20 financial variables from OS, KST and AS models are gathered into one model, not
significant variables ( p . 0.01) are removed using backward method. The final model
takes form BANK ¼ a þ b1(NITA þ b)2(RETA þ m). Coefficient b signs of the
variables correspond to theoretical assumptions and correlation results. Next the
variable IDE is inserted into the model and logit regression and multicollinearity tests
are repeated as described in Section 4.3. Finally marginal effects are calculated.

In logit regression, IDE is significant and positively related to the dependent variable,
coefficient b sign corresponds to the theoretical assumptions (Table V). Regression of
unstandardized residuals (m ¼ a þ b1(IDE),b1 ¼ 0.062; p ¼ 0.028;m ¼ a þ b1(IDE 2),
b1 ¼ 0.024; p ¼ 0.031) and the VIF factor (IDE 1.283) reject the multicollinerity problem.
Marginal effects follow the same pattern depicted on OS and KST models (Figure 2).

Robustness test supports the results suggested by original models. Research results
indicate that inside-debt is positively related to the occurrence of bankruptcies.
Marginal prediction power is significant to signal for increased bankruptcy
probability.

5. Discussion
So far inside-debt has not been investigated in conjunction with capital structure
theories and bankruptcy risk. The principal question is why owners prefer to fund their
businesses in the form of debt from owners instead of new equity to the existing owners?

Model summary
22 Log likelihood 332.963(a)
Cox & Snell R 2 0.278
Nagelkerke R 2 0.371
Model sig. 0.000

B SE Wald df Sig. Exp(B)
NITA 22.403 0.579 17.218 1 0.000 0.090
RETA 23.891 0.641 36.807 1 0.000 0.020
IDE 0.564 0.223 6.421 1 0.011 1.758
Constant 0.669 0.216 9.622 1 0.002 1.952

Note: Model BANK ¼ a þ b1(NITA) þ b2(RETA þ b3(IDE) þ m

Table V.
Logit regression
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Seppa (2010) suggested that owners are motivated to use inside-debt when they are
uncertain about their business survival. Compared to equity, inside-debt reduces the risk
of loss of the owner’s funds in case of bankruptcy. Findings of the current study provide
evidence that the use of inside-debt serves as a strong signal for increased bankruptcy
risk compared to firms not using inside-debt. Findings should be of high interest to the
lending industry as they seem to treat inside-debt as quasi-equity.

Results of the current study support the notion that business risk affects capital
structure choices (Brettel et al., 2009). Small firms, including Estonian small firms, are
found to follow pecking order theory in their capital structure decisions (Sander, 1998,
2003; Seppa, 2008). The conventional pecking order theory and other capital structure
theories do not differentiate inside-debt from internal funds. Findings of the research
study indicate that the implication of inside-debt is non-trivial and the research gap
should be closed. Pecking order theory assumes that firms first utilize internal funds
followed by external credit and new equity is issued as the least preferred funding
source. The principal research question for further studies is how inside-debt ranks
within the funding choices and, in particular, whether the choice is affected by perceived
risk profile of a firm. As noted earlier, use of inside-debt effectively transfers claimant
rights of a debt holder to owners. In fact, owners may issue inside-debt primarily to
improve their position in pending bankruptcy or legal restructuring proceedings instead
of bolstering capital base for survival of the firm. It seems that inside-debt increases
information asymmetry, risk of moral hazard and agency costs in general. I believe that
the new dimension to the external debt holder – owner (inside-debt holder) conflict
under different legal systems should be thoroughly investigated to supplement existing
agency theory.

Static trade-off theory predicts that firms follow target leverage and gradually adjust
their capital structure when deviation occurs. It remains puzzling how inside-debt
affects adjustment speed and identification of capital structure in general. A firm
exceeding target leverage may issue inside-debt instead of equity. For external
observers the firm might become even more leveraged if inside-debt is not identified.
Due to the lack of sound empirical studies, it is not clear how inside-debt should be
evaluated in the context of trade-off theories. We also miss empirical studies

Figure 2.
Marginal effects –

Robustness test model
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investigating dynamics of inside-debt prior to bankruptcies. According to Estonian
bankruptcy law, the claims for payment of inside-debt holders are equal to that of
external creditors (ceteris paribus). From a theoretical perspective, this should serve as a
strong motivation to substitute inside-debt for equity.

Findings of the study, supported by earlier findings in academic literature, suggest that
the implication of inside-debt should be thoroughly investigated. I believe that insight into
the field of inside-debt may contribute to existing capital structure theories and affect a
broad range of research fields related to entrepreneurship and small business.

6. Conclusion
Micro and small firms extensively use inside-debt provided by principal owners as an
alternative capital source to straight equity capital. Inside-debt has usually no fixed
amortization plan; it is repaid when the company has sufficient funds available. Without
any empirical evidence, inside-debt is assumed to carry no impact on bankruptcy risk,
unlike standard debt. Previous studies show that the use of inside-debt is positively related
to risk factors such as a weak planning process (Romano et al., 2001), leverage and non-core
business (Seppa, 2010). The results of the current study are in line with Ou and Haynes
(2006) indicating that the users of inside-debt are more risky firms than other firms. These
firms are less profitable, they have a weaker liquidity position and have retained less
earnings. Leverage is not found to be a significant determinant between inside-debt users
and non-users, though users are slightly more leveraged firms. The fundamental finding of
the study, tested on three prominent bankruptcy prediction models of Ohlson (1980),
Altman and Sabato (2007) and Kocagil et al. (2003), indicates that the use of inside-debt is
significantly related to bankruptcy probability. While inside-debt carries no risk elements
per se, findings are robust to indicate that the use of inside-debt reflects idiosyncratic
influences and firm behaviour which are eventually transformed to bankruptcy risk.
Findings suggest that excessive use of inside-debt signals for a significant increase
in bankruptcy probability compared to firms not using inside-debt. If inside-debt
equals book equity, bankruptcy probability will increase 13.7-26.0 per cent-points, and
37.8-50.2 per cent-points if the amount of inside-debt double-exceeds book equity.

Though this study is based on a single country and year data, findings provide new
insight into the capital structure theories and contribute to the understanding about
bankruptcy risk of small firms. Use of inside-debt has latent traits which have
significant power to signal for occurrence of bankruptcy. Results suggest that the
current credit risk measuring techniques should be revised in the lending industry.
Signalling power of inside-debt should be employed in bankruptcy prediction models.
Policymakers should consider reviewing accounting rules for inside-debt in order to
reduce information asymmetries between internal and external stakeholders.

In academic literature, inside-debt should be linked to capital structure theories of SMEs.
Other aspects of inside-debt need to be thoroughly investigated. For example, further
research studies should focus on drivers of substituting inside-debt for equity, contractual
characteristics and repayment preferences. The choice of inside-debt in the context of
strategic decision-making and financial bootstrapping should be elaborated in more detail.

I recommend extending the investigation of inside-debt to other countries and
domains with different legal environments. I further recommend re-running tests in
more stable environments in order to eliminate the possible effects of economic boom
and financial crisis on firms’ performance.
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Notes

1. Conventional equity is adjusted for inside-debt (adjusted equity ¼ book
equity þ inside-debt).

2. See Eisenbeis (1977) for methodological and statistical problems in discriminant analysis
procedures.

3. VIF factor cannot be computed for logit regression models.

4. Employees , 50, turnover , 10 mEUR, total assets , 10 mEUR.

5. Number of bankruptcies in Estonia: 2007 – 202, 2008 – 423, 2009 – 1055, 2010- 1029
(Source: Krediidiinfo AS).

6. Except dummies and SIZE (log(total assets)) in Ohlson (1980) model.

7. I discuss correlations at the significance level of 0.01 and where the correlation coefficient is
higher than 0.200.

8. Liquidity ratios are significantly and positively correlated to profitability ratios (e.g. WCTA –
NITA 0.448( * *), WCTA 2 FUTL 0.597( * *)).
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Table AIV.
Correlation – Altman and
Sabato model (AS)

BJM
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Table AV.
Correlation – Kocagil et al.

model (KST)

Implication of
inside-debt
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Appendix 3

Model summary
22 Log likelihood 302.679(a)
Cox & Snell R 2 0.306
Nagelkerke R 2 0.409
Model sig. 0.000
Variables B SE Wald df Sig. Exp(B)
SIZE 20.057 0.123 0.219 1 0.640 0.944
TLTA 4.523 0.841 28.907 1 0.000 92.107
WCTA 1.034 0.902 1.314 1 0.252 2.812
CLCA 20.069 0.256 0.073 1 0.788 0.933
OENEG 20.604 0.871 0.481 1 0.488 0.546
NITA 20.109 0.853 0.016 1 0.898 0.897
FUTL 20.111 0.113 0.978 1 0.323 0.895
INTWO 20.355 0.514 0.477 1 0.490 0.701
CHIN 20.007 0.218 0.001 1 0.975 0.993
IDE 1.247 0.279 20.002 1 0.000 3.479
Constant 22.016 1.929 1.092 1 0.296 0.133

Table AVI.
Logit regression –
Ohlson model (OS)

Model summary
22 Log likelihood 121.994(a)
Cox & Snell R 2 0.232
Nagelkerke R 2 0.315
Model sig. 0.000
Variables B SE Wald df Sig. Exp(B)
TLTA 2.794 1.150 5.905 1 0.015 16.342
NCTA 21.680 1.624 1.070 1 0.301 0.186
PPTA 20.328 1.073 0.093 1 0.760 0.721
EFE 20.002 0.008 0.047 1 0.828 0.998
ESD 20.015 0.016 0.833 1 0.361 0.985
CAL 20.047 0.134 0.122 1 0.727 0.954
CCA 20.105 1.240 0.007 1 0.932 0.900
IDE 1.098 0.377 8.501 1 0.004 2.999
Constant 21.452 0.950 2.336 1 0.126 0.234

Table AVIII.
Logit regression –
Kocagil et al. model (KST)

Model summary
22 Log likelihood 161.513(a)
Cox & Snell R 2 0.228
Nagelkerke R 2 0.309
Model sig. 0.000
Variables B SE Wald df Sig. Exp(B)
SDEB 20.012 0.238 0.002 1 0.961 0.988
CTA 0.458 1.097 0.174 1 0.676 1.581
ETA 20.873 0.732 1.423 1 0.233 0.418
RETA 23.595 0.957 14.114 1 0.000 0.027
EIE 0.001 0.002 0.058 1 0.809 1.001
IDE 0.636 0.346 3.377 1 0.066 1.888
Constant 1.070 0.470 5.188 1 0.023 2.916

Table AVII.
Logit regression –
Altman and Sabato
model (AS)

BJM
9,2
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